Hypothesis: Self-reported use of complementary and alternative medicine (CAM) has been shown to increase following a cancer diagnosis, and breast cancer survivors are the heaviest users among cancer survivors. The aim of this study was to determine whether the prevalence estimate of CAM use varied according to classification of CAM. The authors used a comprehensive system to classify CAM users and test differences in demographic, lifestyle, quality of life, and cancer characteristics among them. Study design and methods: Participants were 2562 breast cancer survivors participating in the Women's Healthy Eating and Living (WHEL) Study, aged 28 to 74 years. A structured telephone interview assessed CAM use, questioning about specific CAM practices, and whether use was related to cancer. This study examined CAM use in relation to demographics, health behaviors, and quality of life. Results: Approximately 80% of the women used CAM for general purposes but only 50% reported CAM use for cancer purposes. Visual imagery, spiritual healing, and meditation were the most frequently used practices for cancer purposes. CAM use, defined as consulting a CAM practitioner and regular use, was significantly related to younger age, higher education, increased fruit and vegetable intake, and lower body mass index (P < .05). CAM users who had seen a practitioner were also more likely to report poor physical and mental health than non-CAM users (P < .05). CAM use was not associated with changes in physical and mental health between study baseline and 1-year follow-up. Conclusion: This study addressed important differences in the classification of CAM use among breast cancer survivors. Future studies need to further test the potential benefits and risks associated with CAM use.
Introduction
Complementary and alternative medicine (CAM) use has grown dramatically and is commonly practiced among cancer patients, but the study of CAM use remains challenged by inconsistencies in methodology across research studies. The National Center for Complementary and Alternative Medicine (NCCAM) has defined CAM as a group of diverse medical systems, practices, and products that are not presently considered to be part of conventional medicine. 1 The majority of the literature has examined CAM use broadly, simply categorizing breast cancer patients as CAM users or nonusers. [2] [3] [4] [5] [6] [7] This binary classification lacks the specificity necessary to inform either future research or clinical practice 8 since all CAM users are considered to be similar to one another. This method could introduce bias into CAM research, as CAM use estimates range from 16 .5% to 84.0% in patients with breast cancer. 2, 9 Studies that use this binary measure cannot account for variation among CAM users in the purpose of use (cancer vs general purposes), the frequency or duration of use, or the method of administration (self vs practitioner). [2] [3] [4] [5] [6] [7] Furthermore, correlates of CAM use differ when CAM use is classified in a binary method versus examining each therapy separately. 10, 11 The binary method showed that CAM users are younger, female, and better educated than nonusers. [12] [13] [14] [15] However, studies that have examined CAM practices individually found that significant correlates varied by CAM modality and that younger age was the only consistent correlate. 10 It has also been suggested that the predictors of CAM use for cancer purposes may be different than those for general CAM use. 9 In addition, it is important for clinicians to understand and distinguish the different types of CAM users in order to identify any potential interactions there may be between conventional and CAM treatments, 16 or to communicate with patients who may be considering using a CAM therapy in place of conventional treatments. 17, 18 A recent study has proposed a model to classify an individual's total exposure level to CAM; the model considers the modality, whether a CAM practitioner had been consulted, and the frequency of the consultation. 19 This system may provide a more valid assessment of CAM use because it addresses the divergent classifications of CAM and allows for the inclusion of various CAM treatments across different population. Furthermore, the model distinguishes between patients who only have used self-help CAM modalities or just a casual visit and those patients who have employed a comprehensive course of CAM treatments involving a CAM practitioner.
The present study investigates CAM use in 2562 breast cancer survivors participating in the Women's Healthy Eating and Living (WHEL) Study. 20 We use a comprehensive classification system, based on the pattern of use, to estimate the prevalence of CAM use (a) to examine any differences in demographic, lifestyle, and cancer characteristics among CAM users and (b) to determine whether breast cancer survivors with low quality of life were more likely to use CAM and whether use of CAM was associated with improvements in quality of life.
Methods Participants
This project was part of a large multisite clinical trial investigating the efficacy of diet intervention to reduce risk for breast cancer recurrence (the WHEL Study). The WHEL Study enrolled 3088 participants at 7 clinical sites between 1995 and 2000. Institutional Review Boards approved the protocol, and participants provided written, informed consent. Details of the study protocol are described elsewhere. 21 Major eligibility criteria included diagnosis within the past 4 years of primary operable invasive stage I (≥1 cm), II, or IIIA breast carcinoma, 22 age 18 to 70 years at diagnosis, no current or planned chemotherapy, no evidence of recurrent disease or new breast cancer since completion of initial treatment, and no other cancer in the past 10 years. The intervention promoted a diet rich in vegetables, fruit, and fiber and low in fat and did not address the use of CAM such as dietary supplements (neither encouraged nor restricted). 20 This secondary data analysis only includes the WHEL participants who completed the study's CAM assessment (n = 2562) an average of 5 years after study enrollment. There were no significant sample differences between those who completed the CAM assessment and the entire WHEL sample.
Measures
CAM usage. The CAM assessment was administered over telephone between January 2003 and May 2004. The assessment followed the NCCAM domain structure, listing 16 popular CAM practices and provided an opportunity for participants to also report additional CAM practices. Interviewers asked whether each CAM practice had ever been used. A positive response elicited these follow-up questions: purpose for use (cancer vs noncancer), when it was used (during or after cancer therapy), the frequency of use (occasional vs regular), whether they consulted a CAM practitioner, and whether they discussed CAM use with a physician.
The CAM assessment excluded biologically based therapies (special diets, dietary supplement use), because half of the participants were following the WHEL intervention diet, and dietary supplement use was already being examined in detail separately in the WHEL Study. Hence, the analyses will only include the modalities included in four CAM domains (alternative medical systems, mind-body medicine, body-based medicine, and energy medicine).
Demographic and medical information. Participants reported demographic and medical information at study enrollment. Medical information was confirmed by reviewing the patient's medical record. Body mass index (BMI, weight [kg]/height [m 2 ]) was computed based on measurements of height and weight using standard protocols. 21 Smoking status and physical activity. At baseline, participants completed a questionnaire on their personal habits, which included standard questions on smoking history and a 9-item physical activity assessment. 23 The frequency, duration, and intensity of physical activity were converted into metabolic equivalents (METs). Total energy expenditure was obtained by weighting time spent per week by METs: mild, moderate, and vigorous activities were weighted as 3, 5, and 8 METS, respectively. 24 Walking was weighted 2 to 6 METs according to intensity. As per Holmes et al, 25 , we chose 540 MET-min/wk as the recommended level of physical activity for breast cancer survivors. 20 Comorbidity assessment. At baseline, participants completed a health status questionnaire that inquired about diagnosed diseases and conditions. We combined specific diseases into general systems (such as cardiovascular disease) to avoid the potential for double counting and to limit the problem of small sample sizes. The categories included the following: Quality of life. Participants completed the SF-36 healthrelated quality of life questionnaire at baseline and 1 year. This analysis included the physical health (PH) and mental health (MH) summary scores of the SF-36. The PH summary score is composed of the indicators for physical functioning, general health, bodily pain, and role limitations because of physical problems; whereas the MH score consists of the mental health index, role limitations because of emotional problems, social functioning, and vitality. PH and MH scores range from 0 to 100 (higher score, better health). This analysis categorizes women in the lowest 2 quintiles for PH and MH as "low," based on an analysis showing that WHEL participants in the lower 2 quintiles of physical health score had a worse prognosis than those in the upper 3 quintiles. 26 Analytic methods. Descriptive statistics were calculated for demographic characteristics and lifestyle and treatment variables. Participants were evaluated according to CAM use (ever used) and whether that use had been for cancer (cancer and/or treatment side effects) or noncancer purposes. Among the modalities used for cancer, we further investigated the pattern of CAM use, which included the modality, the frequency of use, and whether a CAM practitioner had been consulted. This categorization was completed for the 1265 women who reported using CAM for cancer purposes, and resulted in the following 5 classes of CAM use: (a) regular use and consulting a CAM practitioner, (b) occasional use and consulting a CAM practitioner, (c) occasional or regular basis without practitioner consultation, (d) only experimented with CAM therapies, and (e) only used spiritual healing/prayer. We used oneway analyses of variance and χ 2 tests to examine the differences on demographic characteristics, as well as health behaviors, treatment variables, and health status. Finally, χ 2 tests and linear regressions were used to examine whether CAM use was associated with the changes (either categorical [low vs high] or mean score differences) in physical and mental health between the baseline and 1 year assessment.
Results

Baseline Characteristics of CAM Survey Respondents (n = 2562)
Participants had a mean age at baseline of 53 years, and the majority was white and had health insurance. More than half were college graduates and 70% were married. Slightly more than half the sample had stage II breast cancer at diagnosis and 70% reported having had chemotherapy prior to study entry. Participants reported an average intake of 3 vegetable servings and 2.5 fruit servings per day, 53% had more than 540 MET-min/wk of physical activity and only 4% of the sample was current smokers. The average BMI was 27.1 kg/m 2 (SD = 6.07), and 30% of the sample were considered obese (data not shown). Table 1 shows the distribution of CAM use for each modality and the purpose of use. Most participants (80%) reported use of at least one CAM therapy, with an average of 3.3 types of therapies used. CAM use, defined as use of any therapy within each of the NCCAM categories, revealed categorical differences in usage. Among CAM users, 83% reported using mind-body interventions (eg, meditation, yoga, spiritual healing) and 69% reported using body-based methods (eg, chiropractic, massage). Overall, 39% reported having used a whole medical system (eg, homeopathic medicine, acupuncture) and 24.2% had used an energy-based therapy (eg, Reiki). Massage therapy, meditation/relaxation, and yoga were the most prevalent modalities overall.
CAM Prevalence and Descriptive Data
Several mind-body medicine practices were popular for cancer purposes: 79.0% of visual imagery users, 73.2% of spiritual healing users, and 58.7% of meditation users reported using these practices for cancer. On the other hand, massage therapy and chiropractic were the most commonly reported CAM practices for noncancer purposes. Overall, the prevalence of CAM use for cancer purposes was 50%, whereas the prevalence of CAM use for general purposes was 80%.
Further examination of those women who used CAM for cancer purposes showed that the majority of CAM users had used it regularly ( Table 2 ). For each of the CAM therapies, regular users accounted for at least 50% of the users with few exceptions. Additionally, the percentage of regular users was highest among those who reported using spiritual healing, naturopathic medicine and chanting/music therapy.
Among women who reported at least one type of CAM use for cancer, we found 5 different classes of users ( Figure  1 ): 56.8% reported regular use and consulting a CAM practitioner, 10.7% reported occasional use and consulting a CAM practitioner, and 17.1% reported use on either an occasional or regular basis without practitioner consultation. Those who had only experimented with CAM therapies (5.9%) or had only used spiritual healing/prayer (9.6%) accounted for the rest of the sample. For the following comparisons, we combined the CAM users who had not seen a practitioner into one category to have an adequate sample size for group comparisons. Table 3 compares 3 groups of CAM users to non-CAM users on demographic characteristics, health behaviors, tumor and treatment characteristics, and health status. We found that CAM users differed significantly from non-CAM users; all 3 groups of CAM users had a lower mean age than that of the nonusers (P < .001). Furthermore, CAM users were more likely to be white, have a college education, and less likely to be obese (P < .001). CAM use was also related to a greater consumption of fruits and vegetables and more physical activity (P < .001). Additionally, CAM users were less likely to have a comorbid condition (such as arthritis and/or cardiovascular diseases) than non-CAM users (P < .05). Further comparisons between the groups of CAM users showed similar trends in the covariates. Regular CAM users who had consulted a practitioner were more likely to be younger, white, have higher education, have a lower BMI, and have fewer comorbid conditions (P trends <.05). Also, we found that regular CAM users who had consulted a practitioner were more likely to have had chemotherapy following their breast cancer diagnosis than non-CAM users (P < .003). However, CAM use was not related to radiation or anti-estrogen therapies or to any cancer characteristics such as tumor stage, tumor grade, or receptor status.
For each group, we examined the participants who had low PH and MH scores at baseline. CAM users who reported regular use and consulted a CAM practitioner reported poorer physical (P < .02) and mental health (P < .002) compared with non-CAM users ( Table 4 ). The percentage of participants with improved PH and MH scores at the 1-year follow-up did not differ significantly between any of the CAM users and the non-CAM users ( Table 4 ).
Approximately one third of each group (users and non-CAM users) improved their PH and MH scores (from low to adequate) between baseline and 1 year.
Additionally, we examined the mean baseline scores for PH and MH across the groups and found statistically significant differences, with nonusers of CAM having slightly higher mean baseline scores than the classes of CAM users (ie, 78 to 79 vs 74 to 75). However, the changes seen between baseline and 1 year were not statistically different between these 2 groups. The mean increases for PH and MH scores were slightly higher among the CAM users (mean ± SD: PH = 0.9 ± 14.3; MH = 0.5 ± 14.7) than among the non-CAM users (mean ± SD: PH = 0.2 ± 12.8; MH = −0.6 ± 13.7), but these changes were not significantly different.
Discussion
This study explored CAM use among a large cohort of breast cancer survivors and addressed important differences in the categorization of CAM use. CAM use prevalence varied considerably by the classification criteria. CAM use (practiced more frequently or involving a practitioner) was significantly related to younger age, higher education, more fruit and vegetable servings, more physical activity, and lower BMI. Additionally, CAM users were more likely to report poor physical and mental health than non-CAM users, but improvements in physical and mental health were not associated with CAM use. We found large differences in prevalence of CAM when we examined use according to the purpose of use and when we classified CAM to capture the exposure or intensity of use. Approximately 80% of the sample reported CAM use when defined as ever using any CAM modality, but prevalence dropped to 50% when CAM use was restricted to cancer purposes. Among CAM users for cancer purposes, we also found variation when frequency and consultation with a CAM practitioner was considered. The final estimate of CAM use was 28%, which included women who used at least one CAM modality with regularity and consulted a CAM practitioner. This wide variation was also observed in a Norwegian study of cancer survivors, which originally reported classifying CAM according to exposure. 19 They found that CAM use varied from 72% (any use, including prayer) to 11% (seen a CAM practitioner at least 4 times). Additionally, these investigators compared estimates across studies and found that the classification of CAM was directly correlated with prevalence: a more inclusive definition resulted in higher prevalence estimates. 9, [27] [28] [29] [30] [31] Not only do CAM use classifications influence prevalence estimates, but they also affect the reported characteristics of CAM users and their differences from non-CAM users. 13 We examined characteristics associated with each class of CAM user. Not only did we find that CAM users differed significantly from non-CAM users on demographic characteristics, health behaviors, and health status, but we also found significant differences among the classes of CAM users. Women who had seen a practitioner and used CAM regularly were the youngest; the most highly educated, and had the lowest BMI. This group also engaged in other health behaviors to a higher degree. They reported nearly 6 fruit and vegetable servings per day (on average) and the majority of them reported adequate daily physical activity. Other studies have shown age and education to be consistently related to CAM use 13, 30, 32 but few have examined health behaviors such as diet and physical activity. There were also differences in the use of chemotherapy following diagnosis across the class of CAM use with the nonusers being the least likely to have taken chemotherapy. Our findings suggest the CAM use in this sample was complementary in nature and not being used as an alternative to conventional treatments. We also showed that CAM use was associated with having a comorbid condition. CAM users who had seen a practitioner and used CAM regularly had lower levels of cardiovascular diseases and/or arthritis. Previous studies have not examined comorbid conditions with CAM use, so it is unknown whether a causal relationship exists between the 2 factors. 33 CAM users who had consulted a practitioner (classes 1 and 2) reported worse physical and mental health than CAM users who had not seen a practitioner and nonusers at baseline. Since the reported reasons for using CAM are associated with quality of life, this finding is plausible in the context of breast cancer. Reported reasons for CAM use among breast cancer survivors have included the following: to strengthen the immune system, to reduce pain and fatigue, to alleviate treatment side effects, and to have a direct anticancer effect. 15, 31 Furthermore, the investigation of changes in physical and mental health between baseline and 1 year indicated that CAM users had improvements in quality of life, but the magnitude of those changes was not enough to show statistical differences among the groups. However, our findings should be interpreted with caution since this study was not designed to test the efficacy of CAM modalities and the CAM usage questionnaire was administered an average of 5 years after the breast cancer diagnosis. Earlier studies that have tested CAM efficacy have shown a positive effect on quality of life for CAM users. [34] [35] [36] [37] [38] It is important to note that CAM use was defined differently in our study compared with others, which could account for the variation in findings.
The proposed study has limitations that should be considered. WHEL Study participants may not be representative of all breast cancer survivors. They are predominantly white and highly educated, which could have inflated the estimates of CAM use. Also, not all WHEL Study participants completed the CAM survey, since it was administered during the follow-up period. This could have introduced some recall bias as well as sampling bias given that some of the correlates of early recurrence are also associated with CAM use. Additionally, our analysis of quality of life was exploratory given that we have not established temporality. In contrast, this study had several strengths, such as a large sample size and adequate CAM data to allow for a comprehensive classification system. This study examined characteristics among different types of CAM users that have not been examined previously in breast cancer survivors.
CAM is not a homogenous field; rather, it is a categorical term that covers a broad range of more than 100 healing philosophies, approaches, and therapeutic modalities that allopathic medicine does not commonly accept, use, or make available. But as CAM becomes increasingly popular among patients with breast cancer, it is critical to address the potential benefits and risks associated with its use. 39 This study used a classification system for CAM users that has important implications for practitioners and researchers. Physicians could better ensure patient safety if they were aware of CAM use and any potential interactions with conventional treatment. 17 For researchers, this classification system could provide a reliable way to compare CAM use among studies and across various populations. Future research should consider adopting this system to more accurately assess use and, therefore, test CAM effectiveness on breast cancer outcomes.
